
cannot carry the basal region with it, because this is
relatively fixed by the attachment of the great vessels.
The heart is rotated on the base as a fixed point, causing
a rotation of the angle of the various peaks, which must
be taken into consideration when confirming or denying
a diagnosis of hypertrophy. The angle of each of the
peaks deviates with the hands of a clock on descent of
the apex, but in a counter-clockwise direction on ascent
of the apex, so that abdominal distention by gas or fluid
may by forcing the diaphragm upward produce a ficti¬
tious angle for the  wave which might be high enough
on the left to be said to be the result of left hypertrophy.
The respiratory movements of the diaphragm show this
change of the angle by a rhythmic waxing and waning
of the waves, which is best seen in the normal electro¬
cardiogram in Lead III. In Lead III, Figure 2, the
waves grow smaller with expiration and larger with
inspiration. Ascent of the diaphragm makes the current
more perpendicular to Lead III, so that the waves grow
smaller; descent of the diaphragm makes the current
more nearly parallel to this lead, so that the waves are

larger. This is true whenever the angle of the current
lies between -¡- 30° and + 120°. In Lead I of Figure 2
the waves have the opposite behavior to this, because
ascent of the diaphragm makes their current more

nearly parallel to this lead, and descent makes it more

perpendicular. This is true when the angle of the cur¬
rent lies between + 90° and 0°. In Figure 2 the E
wave has an angle of 65°, and at this angle the respira¬
tory variations in Lead II are the same as in Lead I.

When the heart is displaced laterally, as by gas or
fluid in the pleura, by tumors or by fibrosis of the lungs,
the base moves with the apex, the heart is not rotated,
and the angle of the waves is unchanged unless the level
of the diaphragm is also affected. This fact enables us
to distinguish between a displaced and a hypertrophied
heart. If cardiac dulness extends too far to the left or

right, a normally directed  wave would be evidence
against the change being due to hypertrophy.

In conclusion, I wish to emphasize the fact that we

have in the electrocardiogram a new and valuable
method of examining the heart action. The form of
the waves can be referred to the direction and the
amount of the flow of current within the heart. We
have been able to correlate certain variations in the flow
of this current with certain abnormalities in the func¬
tion or the structure of the heart. Certain changes, as

pericarditis or endocarditis, will not affect the electro¬
cardiogram until they have existed for a long enough
time to affect the function or structure of the heart
muscle. Other changes, as hypertrophy, premature con¬

tractions and fibrillation, are shown more clearly and
exactly by this than by the older methods, and still other
changes, those resulting from myocardial disease, are
shown exclusively by electrocardiographic records.

The electrocardiograph should be used in all cases in
which there is any doubt as to the cardiac diagnosis, and
its routine use will undoubtedly lead to an increase in
our knowledge of the effect on the heart action of the
various abnormal influences which arise in pathologic
physiology.

I wish to express my thanks to Prof. F. S. Lee and to Dr.
 . B. Williams for their interest and helpful suggestions.

156 East Sixty-First Street.

Suggestion.—The suggestible element is a component of our
natures. It never leaves us, is ever with us.—Sidis.

ROENTGEN RAY AS A DIAGNOSTIC MEAS-
URE IN TUBERCULOUS LYMPH-

ADENITIS
GEORGE G. DAVIS, M.D.
Associate Professor of Surgery, The University of the Philippines
MANILA

A clinical method that will be of assistance in a
differential diagnosis of chronic enlargements of the
cervical lymph-nodes and that, when it gives a positive
finding is pathognomonic of the most frequent swelling
of the neck, should undoubtedly be of service to
clinicians.

The group of swellings of the neck, which in a gen-
eral term may be classified as "chronic enlargement of
the cervical lymph-nodes" and which comprises Hodg-
kin's disease or pseudoleukemia, lymphatic leukemia,
lymphosarcoma, secondary carcinomatous lymph-nodes,
syphilis of the cervical lymph-nodes, simple hyperplastic
lymph-node inflammation and tuberculosis of the cer-
vical lymph-nodes presents a clinical picture, which on

local physical exam-

Flg. 1.-—Showing cervical enlarge¬
ment in the posterior, anterior, and
submaxillary triangles.

ination might des-
cribe any of the
various diseases
mentioned.

It remains for
the clinician to
arrive at a final con-
clusion only by a
careful history and
a thorough phys-
ical examination, by
blood examination,
especially by differ-
ential blood-counts,
by serodiagnosis, as

tuberculin, which
may be of doubtful
value, or by Wasser-
mann reaction and
by other special lab¬
oratory methods
such as removal of
a piece of tissue for

microscopie study, and as I wish to add, by roentgen-
oscopy.

Even as a diagnosis of cervical swelling secondary-
either to an intra-oral chancre or to a carcinoma of the
breast is cleared up by a careful analysis of subjective
symptoms and a routine physical examination ; or as the
lymphatic leukemias are so accurately diagnosed by a
differential blood-count, and as primary new growths
either lymphosarcoma or carcinoma are definitely deter¬
mined by examination of a piece of the tissue under
the microscope, so too, tuberculosis of the cervical
lymph-nodes often may be definitely diagnosed by the
use of the Roentgen ray. To call attention to the use
of the Roentgen ray in cervical lymph-node enlarge¬
ments and to lay stress on its importance as a diagnostic
measure, which I think should rank in importance with
the other laboratory methods before mentioned, is the
object of this paper.

To illustrate this fact I wish to refer to a patient that
came under my care at the Presbyterian Hospital,
Chicago, while an assistant in Professor Bevan's clinic.
I shall briefly consider the history, compare the Roent-
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gen-ray pictures with the gross and microscopic path¬
ologic findings and draw conclusions.

EEPOET OF CASE
Patient.—A young man aged 16, American by birth, com¬

plained of an enlargement on the right side of his neck, which
he said was not painful or tender but that his chief complaint

Fig. 2.—Roentgenogram taken in anteroposterior view showingshadow cast by the right-side mass. This and the following roent-
genograms were taken by Dr. Hollis E. Potter, Presbyterian Hos¬
pital, Chicago.

was the cosmetic effect. He denied having had any venereal
diseases and his family history was good. His habits also
were good, as he never used tobacco, alcohol, tea or coffee,
and his bowels were regular, his appetite was good, and he
slept well, but he worked thirteen hours a day.

He did not remember having had any of the diseases of
childhood, but had had frequent colds and had suffered from
tonsillitis when 13% years old and later the right tonsil was
removed. It was two months after this attack of tonsillitis
that the patient first noticed a small hard nodule on the
right side of the neck at the angle of the jaw. This gradu-

Fig. 3.—Roentgcnogram taken in lateral view, showing shadow
cast by mass in submaxillary region.

ally grew larger and then others appeared and grew larger
but were never painful or tender.

t

Examination.—The patient was a tall, blue-eyed, narrow-
chested young man, whose lungs were resonant throughout
and showed normal excursions. His heart was not enlarged
but had a slight systolic mitral blow and a slight presystolic

murmur, also a small but palpable thrill at apex. The find¬
ings on examination of abdomen and extremities were nega¬
tive and his reflexes were normal. The right side of his neck
(Fig. 1) was markedly enlarged especially in the posterior
triangle but also considerably in the anterior and submaxillary
triangles. The swelling was composed of small nodular
masses of variable size but of uniform firm consistency. The
nodules were more or less discrete. There was but slight if
any lymphadenopathy on the left side of the neck. The urine
analysis was negative. The blood examination showed 65
per cent, hemoglobin and 10,600 leukocytes. A differential
count was as follows: small mononuclear lymphocytes 52 per
cent., large mononuclear 23, indentate nuclear 3, mononuclear
neutrophils 1, and polymorphonuelear neutrophils 23 per cent.
Eoentgenoseopy was done and two views taken; one an antero-
posterior and the second a lateral. The anteroposterior view
(Fig. 2) showed a shadow which extended from the level of
the base of the skull and lateral to the transverse processes
of the cervical vertebrae, downward to the level of and along

Fig. 4.—The gross specimen of mass removed from beneath the·
sternoeleidomastoid muscle, which encroached on the anterior and.posterior triangles of the neck.

the outer border of the first rib. The shadow was not solid,
but mottled in character and varied greatly in density, some

places being quite intense, while in others but faintly show¬
ing. The mottled or blotchy characteristic is quite noticeable,
The lateral view (Fig. 3) shows a similar shadow in the sub-
maxillary region and is especially dense just below the angle
of the jaw and extends anteriorly along the lower border of
the ramus of the mandible.

Operation.—A diagnosis of tuberculosis of cervical lymph-
nodes was made and an operation was decided on. An
S-shaped incision was made: the upper curve of the S follow¬
ing under the ramus of the mandible and the lower curve

sweeping posteriorly at the level of the posterior belly of
the omol.joid muscle parallel to the clavicle and the long
central portion of the S lying over the sternoeleidomastoid
muscle. The sternoeleidomastoid muscle was divided and the-
mass of enlarged nodes was dissected out in two pieces. One,,
the larger (Fig. 4), was dissected from beneath the sterno-
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eleidomastoid muscle and occupied the anterior and posterior
carotid triangles. The second ( Fig. 6 ), or smaller mass was
removed from the submaxillary triangle.

Fig. 5.—Roentgenogram of gross specimen removed from beneath
the sternoeleidomastoid muscle.

These two masses were again roentgenoscoped before being
sectioned for pathologic examination. The larger mass cast
a dense mottled or interrupted shadow (Fig. 5), but these
shadows were so thickly and intimately intermingled that

Fig. 6.—The gross specimen of mass removed from submaxillaryregion.

almost the entire specimen is outlined in shadow. The
roentgenogram of the smaller mass (Fig. 7) gave a similar
picture but was even more intense than the former.

Pathologie Examination.—The gross specimens were then
cut in cross section and pieces removed for microscopic exam¬
ination. In cutting, the knife transmitted a grating, gritty
sensation as it passed through the tissue. On cross section
there were numerous soft whitish-yellow areas varying in
size from that of a split pea to 1 inch in diameter. These
areas were very soft and caseous and from them opaque
whitish small particles of calcified material could be removed
which, when pressed on by the knife, gave a hard gritty
crumbling or breaking sensation. On microscopic examina¬
tion of the tissue a typical picture of tuberculous infiltration
of lymphoid tissue with areas of degeneration and calcification
was diagnosed. The same was true of the smaller mass.

CONCLUSIONS
What conclusion can we draw from these findings?
1. Roentgenoscopy is valuable in making a differential

diagnosis of enlargement of the cervical lymph-nodes.
2. Tuberculosis of the cervical lymph-nodes at times

can be definitely diagnosed by the Roentgen ray.
3. The only times that tuberculosis of the lymph-

nodes can be definitely diagnosed by the Roentgen ray

Fig. 7.—Roentgenogram of gross specimen of mass removed fromsubmaxillary region.

is when necrotic and caseous changes in the nodes have
taken place, as calcification only follows in the wake ot
such changes, and it is this calcification or calcium salt
deposits alone which cause the shadows, with the Roent¬
gen ray.

Citrus By-Products.—The problem of utilizing waste oranges
and lemons has recently been studied by the U. S. Bureau of
Chemistry with interesting results. It is found that lemons
which have previously been discarded will yield from 15 to 60
pounds of citric acid per ton, so that at the prevailing market
rate of the acid these culls are worth from $5 to $25 a ton.
Other promising by-products are the essential oils of orange
and lemon, 60 per cent, of which can be recovered by methods
recently devised. As much as 6% pounds of essential oil have
been obtained from a ton of fruit, and it is worth from $2.50
to $5 a pound. The gross maximum income per ton from the
best quality of culls would approximate $45. It is understood
that a number of companies are considering the manufacture
of these by-products.—Scient. Am.
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